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Elements of Static Strength 


From Eq. (2.1), the maximum stress is 


Vax 

Combining Eqs. (2.12) and (2.14c) gives 



Substituting next Eq. (2.14b) into Eq. (2.14d) shows that 
G<f>r rM t 


(2.14c) 


(2.14d) 


(2.14e) 


Hence, simplifying Eq. (2.14e) and solving for <f> gives the following important design 
formula for the angle of twist 
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Also, from Eq. (2.14c) we have 
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(2.14f) 


Hence, combining Eqs. (2.14b) and (2.14f) yields another useful stress formula 
Gr<j) 


(2.16) 


Although elementary in nature, Eqs. (2.12), (2.15), and (2.16) have numerous 
practical applications in engineering design and materials testing. These formu¬ 
las are good for the solid and hollow circular shafts when the appropriate polar 
moments of inertia are taken into account. 


TORSION OF TUBES 

In considering various elementary concepts of shear stresses, torsion of thin-walled 
tubes of arbitrary cross-sectional geometry should be mentioned for which Bredt’s 
approximate formula gives quite satisfactory results and is extremely simple in use 

[3] 


T = 


M t 
2 A 0 t 


For a tube of circular cross section, Eq. (2.17) becomes 


r = 


M t 

2-7T r 2 t 


(2.17) 
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